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#ffliS®g|J t ^WM-t^ Z. b Sr#St 1 1-5 

lSt*« 6 ] BiFfE^ 2 ©^Sfl|«(r |±, 1 CO:*-- 
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[S»*^ 1 2 ] mJlBB 1 T'-r ;a-fi#Xu?^ 2 
fi. 

^ffl!E®gi5(DS(nBS2 (D§s^ts^3^'^v^Tv'y<L7^ 

MIE:t— 7'^:t»ffiiES^SSOB^^fe||2e^^- 
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[0002] 
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;^:J'fctJ^^•ctt. im'^m^MTLX. %mm(r>^fii>m 

[0 0 0 3] 

10 0 0 4] -©J;5'fcy'v'^-'HfT:t7'-f7;^iSSrfi^& 

[0 0 0 5] -ErCt?. rolSMT'fi. ;j— r^:t$ffi7• 
(0006] 

[0007] ttns^ 2 <0l=Sti!f^t;t;!g-t-5^g^^;^ 

(i^ «5IB^-x-f5i-irfflf2^om2W:4— 7'^;^-fi-^ 

Off 45:^5 rttt^ffe(D-i. 

tS^^tiS-^tm 1 0:^—7'^ 5*-ff ^Sr tff±Srn 5 

^fc^-x-f;!!-^^^^— LTtt. |g2 
[0 0 0 8] 

SiSr#flSLriftBJ-f5. lai (la) -(?3|gB^Jc 
^*:'5'7'i<'c5'/Hf-7^:tT-<x^ (E/lTitf-f 1 Oi 



[0 0 0 9] STw©3t'T^y^^ 1 OtDflfjtl;ov^T!ii 
W-fSo itx-f 1 014, -?-<op5Eco^'7>7'fg*iE2 
1 0^iajcH$SfE«tffii^2 2 »«iE@SgJ^2 

^$^^T^^/i^^y-K1'>IS^g^2 4 5:^^1-5, 

[0 0 1 0 ] x-^J'SSlffit^a 5 tdfi h7 j'^liS^^yV 

Sicily hyil^sx^y^s'— ::(^t.y 

•t-5 J: 5 1:: 2*fcW7'^ :^ i^^MSiif^- L.T^{^Stv. 

[0 0 11] iJcj::, ±ffiLfe)fe7'^;^^ 1 o«D|fea7;<- 
«> -vs' ^fc■:>^^T!tt?g-t-5, El 1 { 1 b) fctt. ffifgiE 
^1|E2 2(0lt^E^^-?fc5ISa7*— 7 5/ h^r^LT 

[0 0 12] ZOt^m7:t—^y hH. fiSJ 
;tfiV^' i'nUDF^tU'I S09 6 6 OfCiS«aUT;e» 

nUDFXr/I SO9 6 6 0T?;t«)?>*V5ifejH?^i5'# 
(LSN) S'.tSt. Sfe3ltr^'<?|4, 5fe©ig^a-fe^^ 
W-!^^X^:|^ClalS•1r^'^?^>S2 0 4 8/^>f VXh'O. 

(LSN) fi, l^3i-t^'^'»^©# 

[0 0 131 Sia7;*—Ts/hf4, pgjgflljgx'fc 9s f 

^^fflftjfflift^ {%2<r>'nm.mm Rx:^7''y^,\^^-7= 

[0 0 14] Ctl-f)0^*Sfi, ^a-fe^';5'©^|^JiT-E 

^^t^^Tv^5, iafea-fei!'^'f±2 0 4 8^<^ h-cfcSo 

l^ayp-;/:J''fc2048>^^' h-Cfot), LfcjJSox! 
1 ifeS-t ^ 1 nay Ct y t jt^ $ tlT V ^ 5 „ 
40 [0 0 15] I^-7':t-r;t^-v7^-||j^,i^ ^^-i^DUD 
YRXf I S O 9 6 6 0 T'j^fe bix5ta®«Sr^;^f . - 

-^S' *Sff ^^E© v^;^ -r A R OM/R A Mas ICfeiW $ ^^ 
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[0 0 161 ^"f^^-f h^\^-yh{ZH^ im^tlfcif 

[0 0 171 *?>l-rcD3fc-r>fX^'l Ofcfi, ;^-~7'-f 

^S^CtSieSr^i-5o r-i'^i-ff^^fflcDT/P'-i'- 
•J^Stt^^iL/iV^ <C*Jr(Dm2 0tS1f«»cj;9 

[0 0 181 mi (lc)litt, lorof^;j-^'f 
y Men, ^mz^-i hfV^y h1tSti!f«;J5^4*v, 2»c 

[0 0 191 \i^-^:i-zf'^z,^^ V±'yV (VOBS) 
(is liaei±Otf'T}^-:i-7'i;'3::}' h (VOB) (Tif^'^h 

h-feyh (VOBS) f±, mw^^^-HiE^^^-r 
5^«>©tf^;i-^7'v'=^' h (VOB) ttrm^ 

h (VOBS) f±, ®^Wi!iHI|Sr*/Ttf 5fc*©t*T 
:^-:^-:/s;3.>5r h (VOB) t LTltfifeS^T,^, 
loo 2 01 v:f^:^-:fi?:^^\. (vob) fci*, 

{VOB_IDNfl j) t^n-^flX^'O . 

(vob_idn# j) ^^mx.xyfy'^^-fV^ 

(VOB) Sr#)e^?,-i:^-e$§„ loofT^^i- 
;i-:/v?.c^h (VOB) f±. loxtt^ic©-fe/v-c?«^ 

$4^Tv^5, mmz.±Mc^. mm^ (c_idn# 
j) m^i\,xis'o. znmm^ (c_iDN#j) 

[002 11 $e,{r io©-fe/K±, loxtt^^ot^x 
^;t7'v?^i5' h^^yh (VOBU) A^hm^^h,^. 
^LT lOOtW:*-^^?^^? |. (VOBU) 

tt, lo©•^-l^y-v^i^^^"5,>;, (nvx.;,^) S-^i^a 



i;*;!!^ y h (VOBU) (i, NV/-5yi!';J^^,^)^© 

NV^N*-;/^'©Eml4-e|a^$ix^,^/^s,:i^©ft^ r) ^ 

[0 0 2 21 f'r:r:^-7'v'^^ h^=5, h (vOBU) 
©ff^itratt. -»V0BUf^(c:-g4jx5^^$fc(iS 
M©GOP A^i^m^^h 

0. 4g>£^±T♦ls>£^rt^c)tftb^^Tv^5, mpeg© 

[0 0 2 31 l'O0)i:-ft:i-:fi^=i-^h=^=^yh (VO 
BU) rtCtt, ±JSUfcNV/'«s/>!'$r5feSHtLT, fx 
:t/-5<y^r (v/^yi^') , SlgJ^/N's,-?- (SP/nV^) . 

yi? (A/-«s';^) (^1 
^) ^5|a?lJ$^^,TV^S. J;oT, lVOBUrt©a»© 
V/-? ^' it. ff^^W^JS 1 #£-(f^ i 5jE«Iij<a7'>- 
^SlGOPfc5l,^««ig:GP©fl^■T?^S^$HT*^t), ^ 

[00 2 41131 (lc)|J:tt. iff'yt-if^ 

[0 0 2 51 01 (Id) fitt, ^l?ffl«iJ«HS 
30 **»^>*T'f;^^'^o©gE®^ts*;^;.yt«^^^^LT^^ 

^^©tf^;*--?^ v/v^yV(om^. it-f'^a-^mm 

*€rm£i-5it«t^ijxsj;5(c/jjoxv>5o r©fc 
'i^®7'v^i5'/V'^-x^;m^©ll^©{t!i(c, 

«o [ 0 0 2 6 1 i>C»C, :t~7=^ -y AWlijifCol, ^X 
SlM1-5o H2 (2 a) tJi, aijffllffl©/-!.;/^^ (DS 
I) , IfT'it/^'y^ V, f-y^hf^'^^^^-w^y^^sv, 

[0 0 2 71 02 (2b) tfl:^-7'^5j-/V^^,^ 

-AID, ^-r^-;t7U-Att«, ^^^^^^^j^ 

[0 0 2 81 l-'-'s'^'tt. 2 04 S^-M Z.^ 
50 (±@^-efe5„ l/^•s/^t±. i^^-iry K$r^;t^. ifci 



0 5- 8-19; 1 : 54PM i NGB 



SUGHRUE (1 ) 



;81355613954 #12/63 



7 

[0 0 2 9] 02 (2 b) \Zti. :t-r^^y<yi7<o^ 
5r^!?ttiLT/T%LTV>5. 132 (2a) fC^ 

i'^SjgftLTIBSJixSro-CfeSiiS. 02 (2 b) (Ctt 

©UaiUT^tTV^S. CcOV;^xA(Dj|*8--C(t, DS 
I tjJcWDS I iwFflSrff^Lfct^t^O. 5«>i/j: 

i'it^<yi'^yyt-'<'f7-'yh^'yy^ /^Jx y Vt^—'^^ 
tt^hf£i„ DS nrtt, i/;^xA^'ny^y ^tU'V 

[0 0 3 0] ZZ.-C-f<yi^^yy, ^<^'y l^^y^, f- 

/wf-AC-a, MPEG^) , fi^.fkfc'.yh, -ij-i/y 
tUTV^5» ^-7^^51-7 W-Afl|«f±. y^TPCMx 

[0 0 3 U Elsictt, ±fBUfci5/i::«— 7'^:t^t■g• 
:a5E^$^^T^^5^7'^ j:^^:^ SrS-tWlfe'fclfftSlBro- 
4 0 2 \zmf)^ni>. m^imu4 o 2 gif^©®^* 

fciiJMEMOR I 4 0 3 SrffiV>Ty'-^'©^9 

fflIgP4 0 4 t©t)iitf, 'y:^7-J^?^m&4 0 4 (i, 

954 0 5 d»e,roa^A;^{r*£: tx, ^— if ^js^feufc;*- 
-t'.^ -AdSW±$ti5 J; 5 (rfi#*!!,SSB4 0 

2 ©^-i?*!ia«:®J^^1-5 d i tc/f 5o 'g^^aagi54 0 

LTW;^JS^40 9tiil;fj$tT,5„ 
(0 0 3 2J S^CDj^tTtt. f— 7tf|plK4 0 6tt, f 
S'i!'Ts':/g|54 0 1 SrSiJWt, f •y^7's'7'»7d-"* 

•tS. *fc*-^'|g|!)|l]gS4 0 7SrSiJ»L, •r^'X^'i 
OSrliltel-Sfc*©^-^? myr^^) SrSiJW-fS. -»>- 
-*"la]K4 0 6 Cli, ffi#ftiag|54 0 2i»»e30S4<I-^ 
©it^. •^U'~>^7'-''S!J^PSS4 0 4*^P>©SiJiHt^*5x 



[0033] EI4 JCtt. ±fS©S*^ecDv';:^7^i>.ffi|» 
^S4 0 4|;l:fett$t^■tV^5 y7 h ^>a:r(D-gliSr1itB&e<) 

a7'-^'iSr;'*y{r*&ife^-r5 (:^X5/ysil~si 
3) . 

[0 0 3 4] ff^ggfi, ff4©fcj?)C0*»^;dS 

A;^i$ti5©Sr^o (;^xyys i 4) , rci-e, n± 

*©S^IWff©■r-4'lr^':5^,^xS^J^^^^^)5A^ 

$tvfcftS^t*^v7^/P:S— t'^ :*-fS^«©^>©Xi) 

5, SI 6) „ ^\^xn^(om<^v^(Dmjt:mi^Lit 

Wr^ UT^y^S 1 7) ;^7^y:/s 1 4'nM5. 
[0 0 3 5] ;:^7'yys 1 3Jc*Ji,>x, ^Ifi^Jx 

ifcx>f^^^3ii^WCDX*)5rti&^SiStfc^ (v^ 

[0 0 3 ^^rs'T'S 1 5tct5t,>x. Atl^h 

[0 0 3 7] ^Ty:rs 1 sicfcv^xii, DS 

M-r^^tb<omm7'—?itttf)-ioXhi, -tUXDS 
n-fH»$tiXV>5$iW-^'{c5^i,>X. T'^^t- 
9) o ^^m:iMlt^i-^:i—T ■< :t^<y i)i^:^l,t£\,'^ 
5« ^ LXEl}l(Oji^T*s^m$tu5t^^5.ys 1 4{^M 
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[0 0 3 81 ±IE©gftM-Ctt. ^f^P^ir(D^iP^jU:^ 
-v'-f ;i-fS#^«lcttt^ jt5 1 mWj::^i^-Q y = 7 P c M 

fc^^)OS!)^^ttfg#^ 2 W«=a!fl|«©^^fc:^4tu5 c t ic 
Tt>, '>'5:< T^-f 2|-^t^^<0;^- 

5. 

[0 0 3 9] I^t;*-;*-^'^;^.^' V\^itm(Oit— 

[0 0 4 0] ^W.<0%7'^:^i^i:r^Jit,ut'y':t 
^ 1 0SrK9-i'^1-57'-{;^j!' K^-rygsa on&^m 

[004 1105 ©Jtf'^ ^ i5'ff4gfSSrrai-5. % 

^~%w/m?m 500 sr^-t 

v'^rA*!iaSrl55 0 4lCi@|t,H-5, 3fe7^^5^j?l0 

->;^rA^ilS!Si55 0 4•e^f!t$^^2,. :»fi$i^ 
l^'r:^-/<s/77 5 0 6Sr^>LTf9';i- 

7 r 5 0 7 Srrfh LTilltt^T'a-y 5 0 S^v^jig^H, 
^^T-c? (i:^-^-^ 7 7 5 1 2 Sr:ft- KyXHr-f 
'^^='-^5^5 1 3--tti^§iv5o l^f';^^=-^^50 
8-CT3-i5^$tLfcl!Mfe{B-i-i:, iiJiJii^7'=— ^^5 0 9 

hXD/A^m^5 1 1 XTi-u {T^i^^^ LXmt) 



10 

[0042] 5 0 2fa'>':^rACPUT*)t), ff^gg 

^*fi::ov;^?AC pu 5 0 2 II J; 9 tS$^^T^r^ 
5. Lltifi^X. ->^rACPU5 0 2I±, T^fy^^'K 
7'i'::^lFS5 0 1, ■>';^xi>.i!i3igi55 0 4, 

tT5C:t^T?t5, '>:^tACPU5 0 2j3tt. v-^^y- 
AROM/RAM5 0 3;^^igg$tvTtet). 
AROM/RAM5 0 3Jctt, ->;=^v^ACPU 5 0 2;*S 

Jt'r-f;^^ 1 0*>f>ff4$h,fetaf-^«|Sr 

[0 0 4 3] ^'-^'RAMSOStt, ->y^rA«iae55 

Ky-fygUsoiSrlftMI-S, 
10 0 4 4] 7^^;^^^-i>iSi!iiiiK5 3 itt, 

K/V^-^ 5 3 2 t:mmmmi-^o :^ hVl-*-:? 5 

g|!5 3 3fwJ; ij^tx-f ;»;^'tfHgi$^^XV^5I^Skv^-^ 

3 3tJ:5Si5^iliC,tufc^^(4, KTV-T-S 3 4(c 
flt^^^x, ^©'^5' KT:^r5 3 4©ffl;^i55t©v-Xx 
A«isa55 0 4»c:A;^$tv5, 

10 04 5] 7-f-K^--j7 5 3 5,i^ 7^_j..^_^ 

SES)l2lBSS3 6|::j:9ffiEft$*v5. 7^-K*-^5 3 
5 tt. )fe->s/ KSS 5 3 3 SrJt'r ^ ^ 1 0 ©^S;^Uo-n 
!£S)-f-?.. Jt'-s/Kgi55 3 3(i{4, 7;<~;ft;^t^^SXUt 

•5•^v-ei^7;^— *y^IllK5 3 7. h7 y^^v^/talgss 3 

[0 0 4 6J X^;^i!'^-4'^l!i|5J^5 3 1, 
^—^^iftlUi^S 3 6, 7;^-- ;6;:^|h1K5 3 7^ f.^,, 
*>^^li]K5 3 8|C-itLTf4, f— Jj?«iaffl55 3 9 

5 3 2 f±, zrm^nmw.mmmnmmi 

IiI!S5 3 7(±. KgPS 3 3(0)6:^f-ACO^.^«5 

Jfex^x^r 1 0l;:ftS(D)g,«Sri^i;j:5fc, 3t#5^©7 

14. Jfe^t:'-A35SB'racD|2©;h7s/^'rot:^}c^,|t$tl 

[ 0 0 4 7 ] s 7 ictt, mts.mm 2 5 coitsiK^^-e 
f n±. mi (lb) xmLitm>)xh^, iw^tr 

-f ^' 1 0 fcfl, Bu55 ufc J; 5 t3^-7•V ffl^Jftf* 
[0 0 4 8] l38(Ct5l,^Ttr7':^-r;^:-v?^-.:;i^_7 
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tt. >J<!i!?A-r^— (VMGI) 7 5, ff' 

h-ts^h (VMGM_VOBS) 7 eSr/sKy e'Aff' 
^•7^-i?-lr-1t#03/^S'^'7y:/ (VMGI_BU 
P) 7 7^?fl|^$^^5, VMGI 7 1, VMGI_BU 
P7 7tt!6:>^£0:Sg-Cfo!J, VNGM_VOBS7 6tt 

(0 0 4 91 VMGM_VOBS7 6}C(i, \f^:f7^ 

fflOfc*{c:VMGM_VOB S 7 6;&SfflVNe>ti5. 

[0 0 5 0] |219J±. fxsi-:*-^^;'^.^ S-ts/ h (VO 
BS) 8 2®«SJS:^i^xv^S, tr7';^;4-7'v'ax^' h-fej, 

h (VOBS) fcUTtt. LT2ocD^^ 

[00 5 1] e'x:a-:t:/i?i^ h-fey h (VOBS) 8 
214. im&^±<0}f7'^^-f'y:>i^h (VOB) 83© 
^-^i tT^&aESii,, VOBttEI-cOffii^(CffiV>e>*V 
5. ii^, ^=3-— ^©K'^:i-:e-:/i;:c^^ h-t-y S (v 
DBS) 14, «ScO;'=3.-HES:^,T%-j-5ti{>C5t'f* 
^;*-yi?=j?Is (VOB) ttxmsti. 
h/i'-ts' hffl©K'f:^-;i-yi?a:;? h-fey b (VOBS) 

(VOB) tLT«^$tb5c 

[00 5 21 t'T':^:^-^^?:^^ Y (vOB) |c:(4, giSSiJ 

(V0B_iDN#j) ^sf^^tbxiao, zomm 

(VOB_IDN#j) i:%mLXify'yi-^zr'J^ 
9V (VOB) ^m%-f^Z.h%^X^^, loOlfT^^d- 
(VOB) f4, loXt4«|»:(D-fe;l.8 4T' 
«fig$tVTVN5, Igitmc-fe/wtt, SSgiJSf- (C_ID 
N#j) *5#$JvT:*5t), rogtgiJSf- (C_IDN# 

(0 0 5 31 $fclClo©-fc/H4. loXf4«^!c©lf7' 
:t^^v;^^' h^r.s,K (VOBU) ;>>e,fl||ig$tt5. 
^■LTlo(Dfx;*-;a-7'-:^ii>' hjL- y [, (VOBU) 
f4, loro-^f-J^-i/g^-/'?.;,^ (NV/<-yi') Sr^fe^ 



C^a:^^ h (VOBU) 14, H^Ay^ (^feOD 

S UdtS^) 5>JJcONV/V^'©Ef5*T?Eii$*v5^ 

[0 0 5 41 t!'f':*-:t7'i;i^ hn.= s' h (vOBU) 
©ff4l^M{4, :i©VOBU(^{c^*ti,5^f(4^:f4ffi 
»i@©GOP (i//U-r:f:^J^^'f^^-) d^^^fig^^ 

0. 4S>£i±-el#B(l^^c:;^^6e.^^T^^5. MPEG© 
^fe-Cf4, 1GOPJ4, jKlO. 5|3>©ff±^^{cffiS^ 

MPEG©«1*fc-g-fcii:5i, ^-x>f:ttl!ft^<>ii!^' 
0. m'iiOi'^m^WL^^K^-t.Xz.il^, 
(00551 \r><r>\:'firis-:f'i/z^i7Ys.z^yY (VO 
BU) rtf;:(4, ±JeLfcNV-'N*s'^^5fegs»j:uT, f'?' 
[y,<y^) ^ wm./'^vi/ (SP/^y^) , 

1 voBurt©^ift©v/^5'i5'(4, m^mwiafiiw 

E^rt i 'fc SEESlH^f*- ^ ^ 1 G o P is 5 V ^ f4«|ftG O 

jas$tiTsp/-<:y^'i tTs^^|J^^^Tl/^5. mt, ;f 
[00561 lasizM-o-csiM-rSo ^^y^'A^4— 

(VMGI) 7 6i:tTI4, iffyi-^^ Vju^ 

o©r-7'/l'7 8, 7 9, 8 0;55^th<T^^5. 

[ 0 0 5 7 1 y » AtSfS«taT-:^/V ( VMG I 
_MAT) f4, h-r^i-v^-i^-v— (VMG) 7 1 ©f- 

K'7':*-rJ^-':?.lr->=a-ffi©K'-7*:t:t:/i;a:^ 
h-feyh (VMGM_VOBS) ICggi-^Jittlg^*? ^js 

[0 0 5 81 h/l'-f—f-i^yC^fi^y^-^fi, (-p-p 

_s R p T) (4. m<D^~mmx^m^^^ soon^p, 

D^^Af^oi-v (EPGC) 75Sffii6^tu-CV>^, 
[00 5 91 Ell 0ICt5VNT7*Pir9Af^i-VS:|ft|^ 
1-5. rp/yA-f-ai-VS 7t(4. feS^'-r h/l'©;;^ 

OfoS lo©^-!- h/i'©;^ h-y$fc.5VM4;^ h-y- 
^s^JScFti^o ^fci'0©7'n^7A#f.fj:^ ^WOt 

'^^^\^^-i)^ft>m^^iXX^^Z>, •fe->'W«SiJ#-^|4, VO 
B S f*}©-fe/i,^#^t-5 - i ;js-e^ 5^ 

[0 0 6 0] K'f:t^''l' h/W-fe-y KJSttT^-T'/W (VT 
S_ART) 8 0(4, ^mjtx-f ;^^'©7}fy e7Aq3©tr 
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'fir^^ V/^'^yV (VTS) \Zl^}hhfltz.m'mm- 
tli^^-CfcSo L/!:*5oT. ^f^fZi^ 

[006 11 

[021 01©:^— •r-f;t/-«s'^(Dl»fifeSr^i-t!igg|2I, 

[03] ::<o«?^<o^{l©«^Sr^i-a 

[04] lll3<D3IHwSJif^0iJ=^Siigt-5fcft{^,T%Lfc7 



11351 7'^:^^n±m&(o-fay^m^m. 

[09] 07Wtr7':i-;J-:/v'cc^ 
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(54) [Title of the Invention] Audio Signal Recording Method, 
Mediiam, and Signal Reproducing Apparatus 
(57) [Abstract] 

[Object] To enable reproduction by both of an audio-dedicated 
player and a video player as well as effective use of recorded 
audio information, 

[Means for solution] A mixed recording portion is formed on a 
recording mediiom 10 by recording, in a multiplexed manner, a 
packetized packet digital video signal V, a packetized packet 
digital audio signal A, and a packetized control signal having 
information necessary for reproduction of the packet digital 
video signal and the packet digital audio signal. An 
audio-dedicated recording portion in which only an 
audio-dedicated control signal and a digital audio signal are 
recorded is also formed on the recording medium 10. The 
audio-dedicated control signal includes reproduction control 
signals for the digital audio signal in the audio-dedicated 
recording portion and the packet digital audio signal. 
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[Claims] 

[Claim 1] An audio signal recording method characterized 
by comprising the steps of: 

forming, on a recording medium, a mixed recording portion 
where a digital video signal, a first audio signal, and first 
management information having information necessary for 
reproduction of the digital video signal and the first audio 
signal are recorded in a multiplexed manner; and 

forming, on the recording medium, an audio-dedicated 
recording portion where a second audio signal and second 
management information necessary for reproduction of at least 
the second audio signal are recorded. 

[Claim 2] The audio signal recording method according 
to claim 1, characterized in that the second management 
information includes management information to be used for 
reproducing the first audio signal. 

[Claim 3] An audio signal recording method characterized 
by the steps of: 

forming, on a recording medium, a mixed recording portion 
where a digital video signal, plural kinds of first audio signals, 
and first management information having information necessary 
for reproduction of the digital video signal and the plural kinds 
of first audio signals are recorded in a multiplexed manner; 
and 

forming, on the recording medium, an audio-dedicated 
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recording portion where a second audio signal and second 
management information necessary for reproduction of the second 
audio signal and a particular first audio signal permitted by 
a provider among the plural kinds of first audio signals are 
recorded. 

[Claim 4] A recording medium characterized in being 
formed with: 

a mixed recording portion where a digital video signal, 
a first audio signal, and first management information having 
information necessary for reproduction of the digital video 
signal and the first audio signal are recorded in a multiplexed 
manner; and 

an audio-dedicated recording portion where a second audio 
signal and second management information necessary for 
reproduction of at least the second audio signal are recorded. 

[Claim 5] The recording medium according to claim 4, 
characterized in that sub-picture information is also recorded 
in the audio-dedicated recording portion. 

[Claim 6] The recording mediiom according to claim 4, 
characterized in that the second management information includes 
management information to be used for reproducing the first audio 
signal. 

[Claim 7] The recording medium according to claim 4, 
characterized in that the digital video signal and the first 
audio signal are digitized signals of video and an audio signal 
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relating to the video, and that the management information 
includes a control signal and the control signal includes sync 
information to be used for synchronizing the video with the audio 
signal relating to the video at the time of reproduction. 

[Claim 8] The recording medium according to claim 4, 
characterized in that the first audio signal includes 
identification information indicating whether independent 
reproduction is permitted. 

[Claim 9] The recording medium according to claim 4, 
characterized in that only the audio-dedicated recording portion 
in which the second management information and the second audio 
information are recorded is recorded on an optical disc outside 
the mixed recording portion. 

[ClaimlO] Asignal reproducing apparatus for reproducing 
a recording medium on which a mixed recording portion where a 
digital video signal, a first audio signal, and first management 
information having information necessary for reproduction of 
the digital video signal and the first audio signal are multiplexed 
and an audio-dedicated recording portion containing a second 
audio signal and second management information necessary for 
reproduction of the second audio signal and part of the first 
audio signal are recorded, characterized by comprising: 

a system control section for performing a system control 
on the basis of the second management information in the 
audio-dedicated recording portion; and 
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reproducing means controlled by the system control 
section, for reproducing part of the first audio signal • 

[Claim 11] The signal reproducing apparatus according 
to claim 10, characterized in that the system control section 
performs a system control on the basis of the second management 
information in the audio-dedicated recording portion, and causes 
the reproducing means to reproduce the second audio signal in 
the audio-dedicated recording portion . 

[Claim 12] The signal reproducing apparatus according 
to claim 10, characterized in that both of the first audio signal 
and the second audio signal are a signal obtained by processing 
linear PCM data. 

[Claim 13] The signal reproducing apparatus according 
to claim 11, characterized by further comprising means for 
processing the digital video signal and the first audio signal 
on the basis of the first management information, 

[Claim 14] The signal reproducing apparatus according 
to claim 10, characterized in that the system control section 
performs a system control on the basis of the second management 
information in the audio-dedicated recording portion, and causes 
the reproducing means to reproduce not only the second audio 
signal in the audio-dedicated recording portion but also 
sub-picture information. 
[Detailed Description of the Invention] 
[0001] 
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[Technical field of the invention] 

The present invention relates to a recording method of 
an audio signal to be recorded on a digital video disc, for example, 
a recording mediiom, and a signal processing apparatus for 
reproduction of such an audio signal. 
[0002] 

[Prior art] 

In recent years, digital video discs have been developed 
as optical discs that are different from conventional audio 
compact discs (hereinafter referred to as CDs) , Reproducing 
apparatus therefor have also been developed. In particular, 
among such digital video discs, discs that have approximately 
the same size as conventional CDs (diameter: 12 cm) and that 
can store movie information of about two hours and allows its 
reproduction have been developed recently. As for digital video 
discs of the latter Icind, a format has been conceived that allows 
a single disc to store, in addition tomovie information, different 
kinds (eight languages) of voice or music and different Icinds 
(32 languages) of subtitle information. 
[0003] 

[Problem to be solved by the invention] 
As described above, digital video discs that can store, 
in addition to main movie information, many kinds (languages) 
of voice or music and that have the same size as conventional 
CDs have been developed recently. 
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[0004] 

Once such digital video discs come to be marketed, a 
desire to reproduce music or voice (audio signal) in the same 
manner as done in audio players dedicated to conventional CDs 
will naturally arise. Audio signal recording methods include 
a digital compression method and a linear PCM method. To develop 
a video disc that allows audio-dedicated players to reproduce 
an audio signal of music or voice, it is effective to record 
data according to the linear PCM method as in the case of 
conventional CDs. 
[0005] 

An ob j ect of the present invention is therefore to provide 
an audio signal recording method and medium that allow both of 
an. audio-dedicated player and a video player to reproduce a 
recorded signal as well as a signal processing apparatus that 
enables reproduction of this kind of recording medium. In this 
connection, audio-dedicated players are required to be reduced 
in price. It is another object of the invention to provide a 
recording method that is effective for price reduction. 
[0006] 

[Means for solving the problem] 

The invention provides an audio signal recording method 
and a recording medium that is compatible with that method in 

which the recordingmedium is formedwithamixedrecordingportion 
where a digital video signal, a first audio signal, and first 
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management information having information necessary for 
reproduction of the digital video signal and the first audio 
signal are recorded in a multiplexed manner; and an 
audio-dedicated recording portion where a second audio signal 
and second management information necessary for reproduction 
of at least the second audio signal are recorded, 
[0007] 

When the above recording medium is reproduced by using 
a reproducing apparatus having means responsive to the second 
management information, not only the second audio signal in the 
audio-dedicated recording portion but also the first audio signal 
that shouldprimarily be reproduced together with the video signal 
can be reproduced. The audio recorded information can thus be 
utilized effectively. Since an audio-dedicated player is 
required to handle only the second management information, its 
memory capacity can be made smaller, which is effective for price 
reduction, 
[0008] 

[Embodiment of the invention] 

An embodiment of the present invention will be 
hereinafter described with reference to the drawings . Fig. 1 { la) 
shows a digital video disc (hereinafter referred to as ^'optical 
disc 10") according to the invention, 
[0009] 

First, the structure of the optical disc 10 will be 
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described. Both surfaces of the optical disc 10 have an 
information recording region 22 around a clamp region 21, The 
information recording region 22 has a lead-out area 23 that is 
adjacent to the outer periphery and on which no information is 
recorded and a lead-in area 24 that is adjacent to the clamp 
region 21 and on which no information is recorded. The region 
located between the lead-out area 23 and the lead-in area 24 
is a data recording region 25, 
[0010] 

Tracks are formed continuously in spiral form in the 
data recording region 25. The tracks are divided into plural 
physical sectors, which are given serial numbers. Signal loci 
are formed on the tracks in the form of pits. In the case of 
a read-only optical disc, a pit array is formed on a transparent 
substrate by a stamper and a reflection film is formed as a 
recording layer on the bit formation surface. A 
two-discs-bonding-type optical disc (composite disc) is formed 
by combining two discs together via an adhesive layer so that 
their recording layers are opposed to each other. 
[0011] 

Next, a logical format of the above-described optical 
disc 10 will be described. Fig. l(lb) shows a logical format 
as a manner of information division of the information recording 
region 22. 
[0012] 
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This logical format is determined according to a 
particular standard, for example, micro UDF and ISO9660. In the 
following description, it is assumed that the logical address 
means a logical sector niomber (LSN) that is determined according 
to micro UDF and ISO9660, that one logical sector consists of 
2,048 bytes that is the same as the size of the above-mentioned 
physical sector, and that the logical sector numbers (LSN) are 
serial numbers that correspond to the physical sector numbers 
arranged in ascending order. 
[0013] 

The logical format has a hierarchical structure and has 
a video manager (first management information) region, at least 
one video title set region, an audio-dedicated control signal 

(second management information) , and a digital audio signal 
region. 

[0014] 

These regions are separated from each other at the 
boundaries between logical sectors . One logical sector consists 
of 2, 048 bytes and one logical bloc}c also consists of 2, 048 bytes. 
Therefore, one logical sector is defined as one logical block. 
[0015] 

The video manager region includes a management region 
that is determined according to micro UDF and ISO9660. Various 
kinds of data of various kinds of video discs are stored in a 
system ROM/RAM section of a reproducing apparatus via a 
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description in this region. The video manager contains 
information to be used for managing the video title sets, and 
consists of plural files starting from file #0 . The video manager 
also contains start and end addresses etc. of various kinds of 
information in the manager as wel 1 as a program chain for responding 
to amanipula tion input from a reproducing apparatus . The program 
chain describes order of title sets etc. to be reproduced. 
[0016] 

Compressed video data, sub-picture data, audio data, 
and reproduction control information to be used for reproducing 
those are recorded as each video title set. The maximum number 
of video title sets is 99 . Each video title set consists of plural 
files, and the maximum number of files is 10. These files are 
also separated from each other at the boundaries of logical 
sectors . 
[0017] 

The audio-dedicated control signal and the digital audio 
signal (second audio signal) are also recorded on the optical 
disc 10. The audio-dedicated control signal (second management 
information) functions effectively when the optical disc 10 is 
mounted particularly in a player that is dedicated to audio 
reproduction. The audio-reproduction-dedicated player can 
construct an audio signal reproduction program merely by reading 
the audio-dedicated control signal as the second management 
information. No memory capacity for storage of the first 
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management information is necessary. Another format is possible 
in which sub-picture information is also recorded in the audio 
signal region that is managed by the second management information 
and the sub-picture information is thereby controlled. 
[0018] 

Fig. l(lc) shows one video title set taken out. This 
video title set includes title set management information at 
the head, which is followed by a video object set, which is then 
followed by backup management information having completely the 
same content as the title set management information. 
[0019] 

The video object set (VOBS) is defined as a set of one 
or more video objects (VOB) . Usually, a video object set (VOBS) 
for a menu is formed as video objects (VOB) for display of plural 
menu pictures and a video object set (VOBS) for a video title 
set is formed as video objects (VOB) for display of an ordinary 
moving picture or the like, 
[0020] 

An identification number (VOB_IDN#j ) is attached to each 
video object (VOB), and each video obj ect (VOB) can be identified 
by using its identification number (VOB_IDN#j) . One video obj ect 
(VOB) consists of one or plural cells. Likewise, an 
identification number (C_IDN#j) is attached to each cell, and 
each cell can be identified by using its identification number 
(C_IDN#j) . A video object for a menu may be formed by a single 
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cell. 
[0021] 

Further, one cell consists of one or plural video object 
units (VOBU) , One video object unit (VOBU) is defined as a pack 
array having one navigation pack (NV pack) at the head . One video 
object unit (VOBU) is defined as a set of all recorded packs 
from the NV pack to the pack located immediately before the next 
NV pack. 
[0022] 

The reproduction time of a video object unit (VOBU) 
corresponds to a reproduction time of video data consisting of 
a single or plural GOPs (groups of pictures) included the VOBU, 
and is set longer than or equal to about 0.4 second and shorter 
than or equal to 1 second. According to the MPEG standard, one 
GOP is compressed image data corresponding to a reproduction 
time of about 0.5 second. 
[0023] 

An NV pack (mentioned above) as the head pack, video 
packs (V packs), sub-picture packs (SP packs) , and audio packs 
(A packs; first audio signal) are arranged in one video object 
unit (VOBU) . Therefore, the plural V packs in one VOBU are such 
that compressed image data having a reproduction time of 1 second 
or less are formed by one GOP or plural GPs . The AV packs obtained 
by compressing an audio signal corresponding to the above 
reproduction time are arranged. The SP packs obtained by 
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compressing sub-picture data to be used in this reproduction 
time are arranged. However, the audio signal is recorded as packs 
of 8-channel data, for example, and the sub-picture is recorded 
as packs of 32-channel data, for example. 
[0024] 

Fig. l{lc) shows one video title set in such a manner 
that packs are shown in the video object set by omitting 
intermediate portions of the hierarchical structure that is 
formed by the video object set, video objects, cells, video object 
units, and packs. 
[0025] 

Fig. 1 (Id) shows the recorded information of the optical 
disc 10 as viewed from the audio-dedicated control signal. As 
described above, the audio-dedicated control signal and the 
digital audio signal are recorded on the optical disc 10 in addition 
to the video title sets for video reproduction. In addition, 
the audio-dedicated control signal includes information that 
specifies reproduction order of the audio packs A recorded in 
the video title set regions . Therefore, not only can the ordinary 
digital audio signal be reproduced but also the audio signals 
recorded in the video title sets can be utilized effectively. 
[0026] 

Next, the structure of the audio pack A will be described. 
Fig. 2 (2a) shows an arrangement example of control packs (DSI) , 
video packs V, sub-picture packs SV, and audio packs A. 
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[0027] 

Fig, 2 (2b) shows an audio pack, which consists of a pack 
header and a packet. The packet includes a packet header, a 
sub-stream ID, audio frame information, and audio data 
information. 
[0028] 

One pack consists of 2,048 bytes which is fixed. One 
pack includes one packet, and one pack consists of a pack header, 
a packet header, and a packet data portion. The DSI contains 
information to be used for controlling each pack at the time 
of reproduction, such as a start address and an end address of 
each pack. 
[0029] 

Fig . 2 (2b) shows only one audio pack taken out . Although 
actually the DSI packs, video packs, and audio packs are arranged 
in mixed form as shown in Fig, 2 (2a) , Fig. 2 (2b) shows one audio 
pack taken out to facilitate mderstanding of the pack. The 
standard of this system prescribes that infortnation whose 
reproduction takes about 0,5 second should be placed between 
a DSI and the next DSI. One pack consists of a pack header, a 
packet header, and a packet data portion. The DSI contains a 
system clock reference and information to be used for controlling 
each packet, 
[0030] 

The pack header, the packet header, the sub-stream ID, 
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the audio frame information, and the audio data information 
contain an audio pack size, a presentation time stamp to be used 
for taking reproduction output timing with video, a channel 

(stream) identification code, andinformationnecessary for audio 
reproduction such as an audio signal type (linear PCM, Dolby 
AC-3,MPEG, or the like), quantizationbits, a sampling frequency, 
a data start address, and a data end address. The audio frame 
information indicates an audio frame start address of in linear 
PCM data, 

[0031] 

Fig. 3 shows an exemplary reproducing apparatus capable 
of reproducing an optical disc on which audio signals as described 
above are recorded. Recorded information of the optical disc 
10 is optically read by a pickup section 401 and introduced to 
a signal processing section 402. The signal processing section 

402 performs data error correction processing etc . using a memory 

403 according to prescribed rules . A system control section 404 
takes in control data included in the audio-dedicated control 
signal among the read-out data. The system control section 404 
will control data processing of the signal processing section 
402 according to a manipulation input through a manipulation 
section 405 so that an audio stream designated by a user will 
be reproduced. Audio information that is taken out by the signal 
processing section 402 is input to a decoder 408 and decoded 
there, and a decoded audio signal is output from an output terminal 
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409. 
[0032] 

During reproduction, a servo circuit 406 controls the 
pickup section 401 so as to control the focusing and tracking 
of the pickup and the pickup position. The servo circuit 406 
also controls a motor driving circuit 407 so as to control a 
motor (not shown) for rotating the disc 10. Information of a 
reproduction signal from the signal processing section 402 and 
control information from the system control section 404 are input 
to the servo circuit 406. 
[0033] 

Fig. 4 schematically shows part of software that is stored 
in the system control section 404 of the above reproducing 
apparatus. When an optical disc has been mounted and a 
reproduction manipulation has been made, an audio-dedicated 
control signal is read. The audio-dedicated control signal 
includes not only a predetermined conventional control signal 
but also identification information indicating whether the 
mounted optical disc is a digital video disc. Therefore, based 
on the audid-dedicated control signal, the reproducing apparatus 
notonlyrecognizes the number of songs (pieces of music) recorded 
in the digital audio signal region and the songs themselves but 
also judges whether the mounted optical disc is an ordinary CD 
or a digital video disc. Further, various kinds of data of the 
audio-dedicated control signal as control information to be used 
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for reproducing the audio signal are stored in the memory (steps 

S11-S13) • 

[0034] 

Then, the reproducing apparatus waits for input of a 
reproduction song number (step S14) . If a reproduction start 
manipulation has been made, reproduction order is determined 
on the basis of data of predetermined song reproduction order. 
On the other hand, if a song n\jmber has been input by a manipulation 
of a user, it is judged whether the input song number corresponds 
to a song recorded in the digital audio signal region. If the 
input song number corresponds to a song recorded in the digital 
audio signal region, reproduction processing for an ordinary 
linear PCM audio signal (steps S15 and S16) . If it is judged 
during the reproduction that the song has ended (step S17) , the 
process returns to step S14. 
[0035] 

If it is recognized at step S13 that the mounted disc 
is an ordinary CD (i.e., not a digital video disc), the process 
jumps to step S16. 
[0036] 

If it proves at step S15 that the input song number or 
the number of a song to be reproduced next corresponds to a song 
that is not recorded in the digital audio signal region, the 
process moves to step S18. 
[0037] 
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At Step S18, the DSIs are read. This is because the DSIs 
include control data to be used for processing the packs. Then, 
the audio packs are read on the basis of the control data contained 
in the DSIs. However, the audio packs constitute plural, 
different streams (music and voice) . Therefore, it is judged 
whether an audio pack corresponding to the designated song exists 
by referring to the information of the pack headers and the packet 
headers of the read-out audio packs (step S19) . If there exists 
no audio pack corresponding to the designated song, error display 
is done. If an audio pack corresponding to the designated song 
exists, the signal processing mode and the decoding mode are 
switched to modes suitable for data decoding of that audio pack 
and stream extraction and reproduction are performed. If it is 
detected that the song has ended, the process returns to step 
S14, 
[0038] 

The above description has been made with the assumption 
that linear PCM audio information is recorded in the digital 
audio signal region of the optical disc in the same manner as 
in the conventional method and pack-format audio information 
is recorded in its video object set regions. However, it goes 
without saying that pack-format audio information may be recorded 
in the digital audio signal region. Further, sub-picture 
information may also be recorded there. In this case, control 
information for sub-picture reproduction and synchronization 
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with audio is included in the second management information. 
Still further, where linear PCM audio information is recorded 
in the digital audio signal region of the optical disc in the 
same manner as in the conventional method, conventional CD players 
can reproduce at least the audio signal in the digital audio 
signal region* In addition, as described above with reference 
to Fig. 4, adding software for processing pack- format audio 
information easily enables effective use of musical information 
on the digital video disc. 
[0039] 

Each video object set includes plural audio streams. 
Therefore, when an input for designating the number of a song 
to be reproduced is made, which stream should be reproduced is 
determined by referring to a flag that is inserted in the header 
of the audio pack of the stream according to an intention of 
a producer and indicates reproduction permission or prohibition. 
Reproduction is performed when a permission flag is set. 
[0040] 

Next, a reproducing apparatus that handles the 
above-described optical disc as a digital video disc will be 
described briefly. Fig. 5 shows an optical disc reproducing 
apparatus . Fig. 6 shows the basic configuration of a disc driving 
section 30 for driving the above-described optical disc 10 on 
which audio streams are recorded. 
[0041] 
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The optical disc reproducing apparatus of Fig. 5 will 
be described. The optical disc reproducing apparatus has a key 
manipulation/display section 500. A monitor 11 and speakers 12 
are connected to the optical disc reproducing apparatus • Pickup 
data that have been read from the optical disc 10 are sent to 
a system processing section 504 via a disc driving section 501. 
For example, the pickup data that have been read from the optical 
disc 10 include video data, sub-picture data, and audio data, 
which are separated from each other by the system processing 
section 504. The separated video data are supplied to a video 
decoder 508 via a video buffer 506, the sub-picture data are 
supplied to a siab-picture decoder 509 via a sub-picture buffer 
507, and the audio data are supplied to an audio decoder 513 
via an audio buffer 512. A video signal obtained by decoding 
by the video decoder 508 and a sub-picture signal obtained by 
decoding by the sub-picture decoder 509 are combined together 
by a combining section 510 and output from a D/A converter 511 
as an analog video signal, which is supplied to the monitor 11. 
An audio signal obtained by decoding by the audio decoder 513 
is output from a D/A converter 514 as an analog audio signal, 
which is supplied to the speakers 12. 
[0042] 

Reference numeral 502 denotes a system CPU. The entire 
reproducing apparatus is managed by the system CPU 502 . Therefore 
the system CPU 502 can exchange control signals, timing signals, 
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etc. with the disc driving section 501, the system processing 
section 504, and the key manipulation/ display section 500. A 
system ROM/RAM 503 is connected to the system CPU 502, Fixed 
programs for al lowing the system CPU 502 to perform data processing 
are stored in the system ROM/RAM 503. And management data etc. 
reproduced from the optical disc 10 can also be stored in the 
system ROM/RAM 503. 
[0043] 

Connected to the system processing section 504, a data 
RAM 505 is used as a buffer when the above-described data separation, 
error correction, etc. are performed. The disc driving section 
501 of Fig. 6 will be described. 
[0044] 

A disc motor driving circuit 531 rotationally drives 
a spindle motor 532. The optical disc 10 is rotated as the spindle 
motor 532 rotates, whereby recorded data on the optical disc 
can be picked up by an optical head section 533. A signal that 
has been read by the optical head section 533 is supplied to 
a head amplifier 534, and an output of the head amplifier 534 
is input to the above-mentioned system processing section 504. 
[0045] 

A feed motor 535 is driven by a feed motor driving circuit 
536. The feed motor 535 drives the optical head section 533 in 
the radial direction of the optical disc 10. The optical head 
section 533 is equipped with a focusing mechanism and a tracking 
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mechanism, to which drive signals are supplied from a focusing 

circuit 537 and a tracking circuit 538. 

[0046] 

Control signals are input from a servo processing section 
539 to the disc motor driving circuit 531, the feed motor driving 
circuit 536, the focusing circuit 537, and the tracking circuit 
53 8 . Based on those control signals, the disc motor 532 controls 
the rotation of the optical disc 10 so that the frequency of 
a pickup signal is kept at a prescribed frequency, the focusing 
circuit 537 controls the focusing mechanism of the optical system 
so that a light beam emitted from the optical head section 533 
is focused on the optical disc 10 in best form, and the tracking 
circuit 538 controls the tracking mechanism so that the light 
beam shines on the center of a desired recording track. 
[0047] 

Fig. 7 shows a logical format as a manner of information 
division of the information recording region 25. This logical 
format is the same as described above with reference to Fig. 
l{lb) . As described above, the audio-dedicated control signal 
and the digital audio signal are recorded on the optical disc 
10. 

[0048] 

The video manager 71 will be described with reference 
to Fig. 8. The video manager 71 consists of volume manager 
information (VMGI) 75, a video object set (VMGM VOBS) 7 6 for 
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a video manager information menu/ and a volume video manager 
information backup (VMGI_BUP) 77, The VMGI 71 and VMGI_BUP 77 
are indispensable items and the VMGM^VOBS 76 is optional- 
[0049] 

The VMGM_VOBS 76 contains video data, audio data, and 
sub-picture data for a menu relating to the volume of the optical 
disc managed by the video manager 71, That is, a volume name, 
voice and sub-picture explanatory information to accompany a 
volume name display, and a display of options can be obtained* 
For example, where English conversations for language learning 
are stored in the optical disc, a volurae name of the English 
conversations and a lesson example are reproduced and displayed. 
At the same time, a theme song is reproduced as a sound and a 
level as a teaching material and other information are displayed 
in the form of a sub-picture. Further, lesson numbers (levels) 
are displayed as options and a manipulation input of a viewer 
is waited for. The VMGM_VOBS 7 6 is used for such a purpose. 
[0050] 

Fig, 9 shows an exemplary video object set (VOBS) 82, 
The video object set (VOBS) is classified into two types for 
a menu and one type for a video title but the structure is the 
same for those types, 
[0051] 

The video object set (VOBS) 82 is defined as a set of 
one or more video objects (VOB) 83, and the VOBs are used for 
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the same purpose. Usually, a video object set (VOBS) for a menu 
is formed as video objects (VOB) for display of pluralmeriupictures 
and a video object set (VOBS) for a video title set is formed 
as video objects (VOB) for display of an ordinary moving picture 
or the like. 
[0052] 

An identification number (VOB_IDN#j ) is attached to each 
video object (VOB), and each video object (VOB) can be identified 
by using its identification number (VOB_IDN#j) , One video object 
(VOB) consists of one or plural cells 84. Likewise, an 
identification niomber {C_IDN#j) is attached to each cell, and 
each cell can be identified by using its identification number 
(C_IDN#j) . A video object for a menu may be formed by a single 
cell . 
[0053] 

Further, one cell consists of one or plural video object 
units (VOBU) . One video object unit (VOBU) is defined as a pack 
array having one navigation pack (NVpack) at the head. One video 
object unit (VOBU) is defined as a set of all recorded packs 
from the NV pack to the pack located immediately before the next 
NV pack. 
[0054] 

The reproduction time of a video object unit (VOBU) 
corresponds to a reproduction time of video data consisting of 
a single or plural GOPs (groups of pictures) included the VOBU, 
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and is set longer than or equal to about 0.4 second and shorter 
than or equal to 1 second. According to the MPEG standard, one 
GOP is compressed image data corresponding to a reproduction 
time of about 0.5 second. Therefore, if the same condition as 
in the MPEG standard is employed, either of audio information 
and video infoinaation corresponds to about 0.5 second. 
[0055] 

An NV pack (mentioned above) as the head pack, video 
packs (V packs) , sub-picture packs (SP packs) , and audio packs 
(Apacks) are arranged in one video object unit (VOBU) , Therefore, 
the plural V packs in one VOBU are such that compressed image 
data having a reproduction time of 1 second or less are formed 
by one GOP or plural GOPs . The AV packs obtained by compressing 
an audio signal corresponding to the above reproduction time 
are arranged. The SP packs obtained by compressing sub-picture 
data to be used in this reproduction time are arranged. However, 
the audio signal is recorded as packs of 8-channel data, for 
example, and the sub-picture is recorded as packs of 32-channel 
data, for example. 
[0056] 

Returning to Fig. 8, the volume manager information 
(VMGI) 75 is information to be used for searching for a video 
title and includes at least three tables 78, 79, and 80, 
[0057] 

A volume manager information management table (VMGI MAT) 
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contains a size of the video manager (VMG) 71, a start address 
of each piece of information in the video manager, attribute 
information relating to the video object set (VMGM VOBS) for 
a video manager menu, and other information. 
[0058] 

A title search pointer table (TT_SRPT) contains an entry 
program chain (EPGC) of video titles included in the volume of 
the optical disc that can be selected in response to a title 
number input through the key manipulation/display section 500. 
[0059] 

Program chains will be described with reference to Fig, 
10. A program chain 87 is a set of numbers of programs for 
reproduction of the story of a certain title, A story chapter 
or the story of a certain title is completed as a result of 
continuous reproduction of a program chain. One program number 
consists of plural cell identification numbers. The cell 
identification number enables identification of a cell in the 
VOBS • 
[0060] 

A video title set attribute table (VTS_ART) 80 contains 
attribute information that is set for the video title sets (VTS) 
in the volume of the optical disc. The attribute information 
described in this table is the number of VTSs, their numbers, 
a video compression method, an audio coding mode, sub-picture 
display type, etc. It is easy to provide the processing routine 
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of Fig. 4 for the above-described apparatus. Therefore, the 
invention can also be applied to a reproducing apparatus that 
handles an optical disc as a digital video disc. 
[0061] 

[Advantages of the invention] 

As described above, the invention can provide a method 
and an apparatus that enable reproduction by both of an 
audio-dedicated player and a video player as well as effective 
use of recorded audio information. 
[Brief Description of the Drawings] 

[Fig, 1] Fig. 1 is an explanatory diagram showing a basic 
embodiment of the present invention, 

[Fig. 2] Fig. 1 is an explanatory diagram showing the 
structure of an audio paclc shown in Fig. 1. 

[Fig. 3] Fig, 3 shows the configuration of an apparatus 
according to the invention. 

[Fig. 4] Fig. 4 is a flowchart illustrating an exemplary 
operation of the apparatus of Fig. 3. 

[Fig. 5] Fig, 5 is a block configuration diagram of a 
disc reproducing apparatus, 

[Fig. 6] Fig. 6 is an explanatory diagram of a disc driving 

section. 

[Fig. 7] Fig. 7 is an explanatory diagram showing a logical 
format of an optical disc. 

[Fig. 8] Fig, 8 is an explanatory diagram of a video 
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manager shown in Fig. 7. 

[Fig. 9] Fig. 9 is an explanatory diagram of video objects 
shown in Fig. 7. 

[Fig. 10] Fig, 10 is an explanatory diagram of program 

chains . 

[Description of symbols] 
10: Optical' disc 
V: Video paclc 
A: Audio pacJc 
SP: Sub-picture paclc 
401: Pickup section 
402: Signal processing section 
403: Memory 

404: System control section 
405: Manipulation section 
406: Servo circuit 
407: Motor driving cir. 
408: Decoder 
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[FIG. 1] 
(lb) 

VIDEO MANAGER 
VIDEO TITLE SET 

AUDIO-DEDICATED CONTROL SIGNAL 
DIGITAL AUDIO SIGNAL 

(Ic) 

TITLE SET MANAGEMENT INFORMATION 

VIDEO OBJECT SET 

BACKUP MANAGEMENT INFORMATION 

(Id) 

VIDEO OBJECT SET 
AUDIO-DEDICATED CONTROL SIGNAL 
DIGITAL AUDIO SIGNAL 

[FIG. 2] 
(2b) 

PACK HEADER 

PACKET HEADER 

SUB-STREAM ID 

AUDIO FRAME INFORMATION 

AUDIO DATA INFORMATION 

LINEAR PCM DATA 
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[FIG. 3] 

401: PICKUP SEC. 

402: SIGNAL PROCESSING SEC. 

403: MEMORY 

404: SYSTEM CONTROL SEC. 
405: MANIPULATION SEC. 
406: SERVO CIR. 
407: MOTOR DRIVING CIR. 
409 (408) : DECODER 
AUDIO SIGNAL 

[FIG. 4] 
Sll: START 

312: READ AUDIO-DEDICATED CONTROL SIGNAL. 

S13: RECOGNIZE NUMBER OF SONGS RECORDED IN DIGITAL AUDIO SIGNAL 
REGION AND SONGS THEMSELVES . JUDGE WHETHER OR NOT MOUNTED DISC 
IS DIGITAL VIDEO DISC. 

SI 4: HAS REPRODUCTION SONG NUMBER BEEN INPUT? 

SI 5 : DOES INPUT SONG NUMBER CORRESPOND TO SONG RECORDED IN DIGITAL 

AUDIO SIGNAL REGION? 

SI 6: PERFORM REPRODUCTION PROCESSING FOR ORDINARY LINEAR PCM 

AUDIO SIGNAL. 

S17: HAS SONG ENDED? 

TO S14 
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S18: READ DSI'S. 

S19: DOES AUDIO PACK CORRESPONDING TO SONG NUMBER EXIST? 
ERROR 

S20: SET SIGNAL PROCESSING MODE AND DECODING MODE, 
S21: PERFORM REPRODUCTION PROCESSING. 
S22: HAS SONG ENDED? 
TO S14 

[FIG. 5] 
11: MONITOR 
12: SPEAKER 

500: KEY MANIPULATION/DISPLAY SEC, 

501: DISC DRIVING SEC, 

502; SYSTEM CPU 

503: SYSTEM ROM/RAM SEC. 

504: SYSTEM PROCESSING SEC. 

505: DATA RAM 

506: VIDEO BUFFER 

507: SUB-PICURE BUFFER 

508: VIDEO DECODER 

509: SUB-PICTURE DECODER 

511: D/A CONVERTER 

512: AUDIO BUFFER 

513: AUDIO DECODER 

514: D/A CONVERTER 
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[FIG. 6] 

534: HEAD AMP 

REPRODUCED DATA 

539: SERVO PROCESSING CIR. 

CONTROL SIGNALS 

[FIG. 7] 

23: LEAD-OUT AREA 
24: LEAD-IN AREA 

70: VOLUME AND FILE STRUCTURE REGION 

71: VIDEO MANAGER 

72: VIDEO TITLE SET #1 

VIDEO TITLE SET #2 

VIDEO TITLE SET #3 

VIDEO TITLE SET #n 

AUDIO-DEDICATED CONTROL SIGNAL 

DIGITAL AUDIO SIGNAL 

74: FILE #0 

74: FILE #j 

FILE #j+9 

{10 FILES AT THE MAXIMUM) 

[FIG, 8] 
VIDEO MANAGER 



34 



8-19; 1 : 54 PM ; NGB 



SUGHRUE ( 1 ) 



;813556 13954 



75: VOLUME MANAGER INFORMATION (VMGI) 
(INDISPENSABLE) 

76: VIDEO OBJECT SET FOR VIDEO MANAGER INFORMATION MENU 

(VMGM_VOBS) 

(OPTIONAL) 

77: VOLUME MANAGER INFORMATION BACKUP (VMGI_BUP) 
(INDISPENSABLE) 

78: VOLUME MANAGER INFORMATION MANAGEMENT TABLE (VMGI MAT) 
(INDISPENSABLE) 

79: TITLE SEARCH POINTER TABLE (TT_SRPT) 
(INDISPENSABLE) 

80: VIDEO TITLE SET ATTRIBUTE TABLE (VTS_ART) 
(INDISPENSABLE) 

[FIG. 9] 

82: VIDEO OBJECT SET (VOBS) 
83: VIDEO OBJECT (V0B_IDN1) 
VIDEO OBJECT (V0B_IDN2) 
VIDEO OBJECT (V0B_IDNj) 
84: CELL (C_IDN1) 
CELL (C_IDN2) 
CELL (C_IDNj) 

85: VIDEO OBJECT UNIT (VOBU) 
86: NAV PACK 
88: V PACK 
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90: SP PACK 
91: A PACK 

[FIG. 10] 

87: PROGRAM CHAIN #1 

PROGRAM CHAIN #j 

89: PROGRAM #1 

PROGRAM #2 

PROGRAM #3 

PROGRAM #k 

84: CELL #1 

CELL #2 

CELL #3 

CELL ID#n 

Continued from the front page 
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[Amendment ] 

[Filing Date] April 12, 2002 
[Amendment 1] 

[Amendment Subject Document] Specification 
[Amendment Subject Item] Claims 
[Amendment Method] Change 
[Details of Amendment] 
[Claims] 

[Claim 1] An audio signal recording method which is a 
method for recording information on a recording medium , 
characterized by comprising the steps of: 

packing a digital video signal into plural video pacJcs, 
packing a first audio signal into plural audio packS/ causing 
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the video packs and the audio packs to be arranged in mixed form, 
and recording, in an audio/ video region, first management 
information to be u sed fro reproducing the digital video signal 
and the first audio signal in a synchronized manner; 

recording , in an audio-dedicated region, a second audio 

signal and sec ond "management information necessary for 
reproduc tion of at least the second audio signal; and 

further recording, in the second management region, 

control information to be used for reproduction of the first 
audio signal in the audio/video region. 

[Claim 2] The audio signal recording method according 
to claim 1, character ized in that the first and second audio 
signals are signals of a linear PCM system. 

[Claim 3] An audio signal recording medi\jm which can 
be read by a contro l apparatus using a computer, characterized 
by comprising; 

an audio/ video region where a digital video signal is 

packed in plural vi deo packs, a first audio signal is packed 
in plural audio pac ks, the video packs and the audio packs are 
arranged in mixed form, and first management information to be 
used fro reproducing the digital video signal and the first audio 
signal i n a synchronized manner is recorded; 

an audio-dedicate d region where a second audio signal 

and second manage ment information necessary for reproduction 
of at least the second audio signal are recorded; and 
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a region, formed in the second management region, of 

control information to be used for reproduction of the first 
audio signal in the audio/video region. 

[Claim 4] The audio signal recording medium according 
to claim 3, characterized in that the first and second audio 
signals are signals of a linear PCM system. 

[Claim 5] An audio signal reproducing apparatus which 
is an app aratus for reproducing a recording mediim that is provided 
with: 

an audio/video region where a digital video signal is 

packed in plural video packs, a first audio signal is packed 
in plura l audio packs, the video packs and the audio packs are 
arranged in mixed form, and first management information to be 
used fro reproducin g the digital video signal and the first audio 
signal in a synchronized manner is recorded; 

an audio -dedicated region where a second audio signal 

and second management information necessary for reproduction 
of at l east the second audio signal are recorded; and 

a region , formed in the second management region, of 

control informatio n to be used for reproduction of the first 
audio signal in the audio/video region, characterized by 
comprising: 

means for reading the control information in the second 

management region; and 

nieans for reading, reproducing, and outputting the first 
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audio signal in the audio/video region on the basis of the control 
information read by the reading means when a designation input 
for reproduction of the first audio signal is made. 

[Claim 6] The audio signal reproducing apparatus 
accordin g to claim 5, characterized in that the reproducing and 
output ti ng means is means for reproducing and outputting a signal 
of a linear PCM system. 

[Claim 7] An audio signal reproducing method which is 
a method for reproducing a recording medium that is provided 
with: 

an audio/video region where a digital video signal is 

packed i n plural video packs, a first audio signal is packed 
in plural audio packs, the video packs and the audio packs are 
arranged in mixed form, and first management information to be 
used fro reproducing the digital video signal and the first audio 
signal in a synchronized manner is recorded; 

an audio-dedicated region where a second audio signal 

and seco nd management information necessary for reproduction 
of at l east the second audio signal are recorded; and 

a regio n, formed in the second management region^ of 

control infonnation to be used for reproduction of the first 
audio signal in the audio/video region, characterized by 
comprising the steps of; 

J^eading t he control information in the second management 

region; and 
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readincT, reproducing, and outputting the first audio 



signal in the audi o/video region on the basis of the control 
information read by the reading means when a designation input 
for repr oduction of the first audio signal is made. 
[Amendment 2] 

[Amendment Subject Document] Specification 

[Amendment Subject Item] 0006 

[Amendment Method] Change 

[Details of Amendment] 

[Means for solving the problem] The invention provides 
a method for record ing information on a recording medium/ 
comprising the steps o f packing a digital video signal into plural 
video packs, packing a first audio signal into plural audio packs, 
causing the video pa cks and the audio packs to be arranged in 
mixed form, and r ecording, in an audio/video region, first 
management informati on to be used fro reproducing the digital 
video sicpial and the first audio sic mal in a synchronized manners- 
recording, in an audio-dedicated region, a second audio signal 
and second manageme nt information necessary for reproduction 
of at lea st the second audio signal; and further recording, in 
the second management region, control information to be used 
for reproduc tion of the first audio signal in the audio/video 
region. 
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